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[57] | ABSTRACT

A transmission with multiple forward speeds and an
improved shifting arrangement 1s provided. The trans-

132:

i
Lol ]
- !

' 96 g ATV

T (B
R AN . . Y

[ L]

O iy — i’

[11] 4,028,960
451 June 14, 1977

mission is particularly adapted for use on riding lawn .
mowers, garden tractors, and the like. The shift mecha-
nism includes a pivotable shift lever which requires the
operator to interrupt the motion of the lever when
shifting from neutral to reverse and from neutral to
successive forward speeds. This enables the operator to
know by feel what gear the transmission is Iin. The
transmission can also be quickly shifted from reverse to
neutral or from any forward speed down to or toward
neutral without interruption. The pivotable shift lever
is located outside a cover of thé transmission and is
mechanically connected through-the cover with an
internal shift lever or arm which engages a pawl pivot-
ally mounted on a carrier; with a stop member being

- engageable by the pawl to control the movement of the

carrier, the pawl, and the levers. A shifter fork is lo-
cated within the housing and projects through a slot in
the housing, which slot is positioned transversely to the
path of the carrier and in turn is engageable with a
transverse slot in the carrier itself. The shifter fork
moves a shift collar which is connected to two diametri-

- cally-opposed key carriers in- two diametrically-

opposed grooves in a shaft of the transmission. The
carriers have individual keys for individual forward
speed gears of the transmission. The ends of the carri-
ers can engage an additional forward speed gear when
moved to their extremities and the shift collar can en-
gage a gear or sprocket for reverse when moved in the
opposite direction along the shaft.

28 Claims, 16 Drawing Figures
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1
' TRANSMISSION SHIFT MECHANISM

This invention relates to a transmission and more
particularly to a small transmission having several for-
ward speeds and reverse. - -

The transmission embodying the mventlon includes a
shift lever movable in a generally lineal or arcuate path
in order to shift the transmission from neutral to re-
verse and from neutral up through several forward
speeds. The shift mechanism requires the operator to
interrupt the movement of the shift lever in order to
shift from neutral to reverse or from neutral through
the next set of forward speed gears. The manipulation
of the shift lever is uniform so that the shifting can be
accomplished quickly and with minimum skill and yet
the operator knows by feel what gear the transmission
1s In. In addition, the shift lever can be manipulated
without interruption back to or toward neutral from
any in-gear position. S

The shift mechanism includes a shift lever located
externally of the transmission and specifically above a

cover thereof. The shift lever is removable mechani-
cally connected through the cover to an internal shift

lever or arm. The internal lever engages a pawl which is
pivotally mounted on a carrier or slide which is guided
along a predetermined path on the top of the transmis-
sion housing, but below the cover. A stop member is
located along the path of th carrier and is engaged by
the pawl to limit the extent of movement of the carrier,
the pawl, and both the internal and external shift levers.

An internal shifter fork has a projection or stem ex-
tending upwardly through a slot in the transmission
housing, which slot is located transversely to the path
of the carrier. The stem also extends through a slot in
the carrier itself which is located transversely to the
carrier path and is also located transversely to the first
slot. The carrier thereby controls the position of the
stem as it is moved along its path with the stem in tumn
controlling the position of the shifter fork w1thm the
transmission housing.

The shifter mechanism within the housmg whlch Is

operated through the shifter fork is genera]ly of the
draw-key type havmg multiple keys. A shaft in the
housing has a plurality of toothed members in the form
of gears and sprockets rotatably mounted thereon. The
shaft also includes a pair of dlamemcally-opposne
longltudmally-extendmg channels or grooves in which
key carriers are located, each of which carries a plural-
ity of projections or keys, preferably one less than the
number of forward speed gears. The keys are spaced
apart predetermined distances so that only one key can
engage one gear in any given longltudmal posmon of
the key carrier on the shaft. The ends of the carriers
can engage a final forward speed gear to eliminate the
need for a key for that gear. The key carriers are moved
longitudinally of the shaft by a collar rotatably
- mounted on the shaft and engaged by the shifter fork.
The collar also has dogs on the side thereof opposite
the key carriers which engage the reverse gear or
sprocket for the transmission, thereby elumnatmg the
need for a key for that member. Consequently, by way
of example, for a three forward speed transmission with
reverse, only two keys or two pair of keys are needed.
It 1s, therefore, a principal object of the invention to
provide a shift arrangement for a transmission having
separate internal and external shifting levers and hav-
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Ing a number of individual keys equal to the number of

In-gear positions of the transmission less two.

Another object of the invention is to provide a shift
mechanism for a transmission which requires an inter-
ruption of motion when shifting from neutral to reverse
and from neutral to forward speeds and requires fewer
individual keys for the transmission gears or dnven
members. - _

Many other objects and advantages of the invention
will be apparent from the following detailed description
of a preferred embodiment thereof, reference being
made to the accompanying drawings in which:

'FIG. 1 is a somewhat schematic view in perspectlve

~ of a transmission embodying the invention;
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FIG. 2 is an enlarged plan view of the transmission of
FIG. 1 with an external shift lever and cover removed,;

FIG. 3 is a view in vertical, transverse cross section of
the transmission, taken a]ong the line 3—3 of FIG. 2;

FIG. 4 is a fragmentary, detail view of a shifter fork
taken along the 4—4 of FIG. 3;

FIGS. 5-7 are fragmentary plan VIews showmg the
shift mechanism of FIG. 2 in three successive shifting

positions;
FIG. 8 1s a view 1n horizontal cross section of the

transmission, with parts broken away, taken along the
line 8—8 of FIG. 3;
FIG. 9 is a view in longltudlnal cross section, taken
along the line 9—9 of FIG. 8; | |
FIG. 10 is a detail view transverse cross section taken
along the line 10—10 of FIG. 9; |
FIG. 11 is a detail view in transverse cross section
taken along the line 11—11 of FIG. 9; | |
FI1G. 12 is a fragmentary view in transverse cross
section of the third forward speed gear of the transmis-
sion, taken along the line 12—12 of FIG. 9;
- FIG. 13 is a fragmentary view in transverse Cross

section of a reverse sprocket of the transmission, taken
along the line 13—13 of FIG. 9;

FIG. 14 1s an exploded view in perspective of a key
carrier and shift coliar of the transmission; and

FIGS. 15 and 16 are schematic views in longltudinal
section showing the shift components of FIG. 9 in dif-
ferent positions.

Referring to the drawings, and particularly to FIG. 1,
a transmission embodying the invention is indicated at
20 and includes a housing 22 havmg an upper half 24
and a lower half 26. A cover 28 is mounted on the
upper half 24 and is affixed by four screws or other
surtable fasteners 30. An external shift lever 32 extends
across the top of the cover 28 and curves upwardly to
a handle 34. The lever 32 also has a flattened end 36
with a noncircular opening which fits on a noncircular
shank or projection 38 of a vertical shaft 40. The shaft
1s pivotally mounted in the upper housing half 24 and
extends through an opening in the cover 28. The lever
32 is affixed to the shank 38 by a washer 42 and a
threaded fastener 44. With this arrangement, the lever
32 can be removed and replaced by another lever, if
desired. Further, the transmissions 20 can be shlpped
without the levers 32 so that substantially less space is
required. Also, the manufacturer of the mower, garden
tractor, or the like with which the transmission 20 will
be employed can design a lever of any desired configu-

ration to fit his particular requirements.

Referring to FIG. 2, the upper housing half 24 forms
an elongate recess or track 46 in which a pawl carrier
or slide 48 is positioned and guided for movement

‘along a longitudinal path. A plurality of notches 50 are
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formed in one longitudinal edge of the carrier 48, there
being five of the notches in this instance to correspond
to three forward speeds, one reverse speed, and one
neutral position of the transmission. The transmission
as viewed in FIG. 2 is in the neutral position.

A ball or projection 52 is urged outwardly into one of
the recesses 50 by a spring 54 located in a suitable bore
in the upper housing half 24 to hold the carrier in the
appropriate one of its positions along the lineal path.

A pawl 56 is mounted on the carrier 48 by a suitable
pivot pin 58 and moves with the carrier 48 along its
path in the recess 46. The extent of pivotal movement
of the pawl 56 relative to the carrier 48 is hmited by
stops 60 and 62 projecting upwardly from the carrier
48. The pawl 56 has two end dogs 64 and 66 which
pivot about the pin 58 and has two upwardly-extending
projections 68 and 7¢ which are disposed on each side
of a center line extending through the pin S8.

A shift lever or arm 72 has a reduced end 74 extend-
ing between the projections 68 and 7¢ with the oppo-
site end of the lever 72 being affixed to the shaft 40 to
move therewith. .

A stop member 76 is mounted for longitudinal move-
ment on the upper housing half 24 in the plane of the
pawl 56, as shown in FIGS. 2 and 3. Two rectangular
projections 78 and 80 extend upwardly from the upper
housing half 24 through generally rectangular openings
82 and 84 in the stop member 76. Push nuts or other
suitable means 86 and 88 are located on top of pins 90
and 92 extending upwardly beyond the projections 78
and 80. The cooperation of the rectangular openings
82 and 84 and the rectangular projections 78 and 80
guides the stop member 76 in a longitudinal path paral-
lel to the recess 46 and the path of the pawl carrier 48.
The limit of movement of the stop member 76 is deter-
mined by the distance between the ends of the projec-
tions 78 and 80 and the ends of the rectangular open-
ings 82 and 84. The stop member 76 is urged toward a
central position with the projections in the center of the
openings by virtue of springs 94 and 96 located in an
opening 98 in the stop member and positioned between
the ends of the opening 98 and an additional projection
or pin 100 which also has a push nut 102.

A forward edge of the stop member 76 has a plurality
of engagable teeth thereon. These include oppositely-
facing teeth 104 and 106 which correspond to the neu-
tral position of the transmission, and two additional
teeth 108 and 110 which correspond to the first and
second forward speed positions of the transmission. No
tooth is required for reverse or the third forward speed,
as will be apparent subsequently. .

Referring to FIG. 3, shifting means in the form of a
shifter fork 112 is located within the housing 22 and
has a lower arcuate edge 114 engaging a shift collar
116 which will be discussed more fully subsequently.
The shifter fork 112 has an upper horizontally-extend-
ing plate 118 supported immediately below the upper
wall of the upper housing half 24 straps 119. The plate
118 carries an upright pin or stem 120 which extends
upwardly through a slot 112 located in the upper wall
of the housing half 24. This slot extends transversely,
and preferably substantially perpendicularly to the path
of the pawl carrier 48. The pin 120 also extends up-
wardly through a transverse slot 124 in the carrier 48.
The slot 124 is also positioned transversely to the path
of the carrier 48 as well as being positioned trans-
versely to the slot 122. A snap ring 126 holds the pin
120 in position relative to the carrier 48. As the carrier
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moves longitudinally in its path, the pin 120 is moved
along the carrier slot 124 as well as along the housing
slot 122. This motion causes the shifter fork 112 to
move transversely and substantially perpendicular to
the path of the carrier 48 and thereby move the shifter
fork 112 and the shift collar 116.

The operation of the shift mechanism will now be set
forth, with reference to FIGS. 2 and 5-7 in particular.
The components are shown in the neutral position In
FIG. 2 with the ball 52 engaged in the notch 50 which
is second from the right. If it is desired to shift into the
first forward speed gear, the lever 32 is moved 1n a
counterclockwise direction and the pawl 56 is moved
beyond the tooth 106 to move the carrier 48 toward the
right and to move the ball 52 into the next of the
notches 50 to the left of the neutral one. To accomplish
this, as the lever 72 is moved counterclockwise, the
narrow end 74 first engages the projection 70 to rotate
the pawl 56 about the pin 58 in a clockwise direction
with the end 66 moving beyond the tooth 106, as shown
in FIG. 5. Continued movement of the lever 72 moves
the 56 against the stop 60, as viewed in FIG. 6, to stop
the pivotal movement of the pawl. Further movement
of the lever 72 then moves the carrier 48 toward the
right and moves the pin 120 in a downward direction in
the slot 122 to cause the shifter fork 112 to move the
collar 116 toward the right, as viewed in FIG. 3. This
places the transmission in the first forward speed posi-
tion, as will be discussed subsequently. |

During the movement of the carrier 48 toward the
right, the ball 52 first disengaged from the neutral
notch 50, as shown in FIG. 6. The dog 66 of the pawl 56
subsequently engages the tooth 108 and forces the stop
member 76 toward the right until the rectangular pro-

35 jections 78 and 80 contact the left ends of the openings
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82 and 84. At this time, the ball 52 is in the next notch
and the transmission is shifted into first. No further
shifting can then occur until the shift lever 32 is re-
leased and moved backward slightly to cause the lever
72 to engage the projection 68 to move the pawl 56 in
the opposite direction and move the end dog 66 out
away from the tooth 108. When the pawl 56 has moved
out, the springs 94 and 96 will move the stop member
76 back to the original position of FIG. 2 so that further
movement of the shift lever 72 in the counterclockwise
direction will move the pawl 56 down into engagement
with the next tooth 110 and move the carrier to the
second forward speed position by the time the stop
member 76 reaches the limit of its movement in the
same direction again.

When the transmission is to be shifted from the sec-
ond forward speed to the third forward speed, no tooth
is required because a positive stop 1s incorporated into
the gear train, as will be discussed subsequently. The
same 1s true for shifting from neutral to the reverse
gear. To shift into reverse, the shift lever 32 is moved 1n
a clockwise direction as viewed in FIGS:. 1 and 2 to
move the lever 72 which moves the pawl 56 beyond the
tooth 104 and shifts the carrier 48 into reverse with the
ball 52 then being in the right end notch 50.

The transmission can be shifted from any forward
speed back to or toward neutral and from reverse to
neutral without interruption of the motion of the shift
lever 32. During such motion, the dogs 64 and 66 of the
pawl 56 simply ride along the straight portion of the
stop member 76 between the teeth 104 and 106.

As shown in FIG. 2, a safety switch 128 is provided to
prevent an engine associated with the vehicle on which
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the transmission 22 is employed to start unless the
transmission is In neutral. The switch has a pair of

terminals 130 which are connected into an ignition -

circuit and render starting of the engine impossible
unless the switch 128 is closed and the terminals 130

are electrically connected together. A plunger 132
extends from the switch and closes the circuit when
pushed in by a projection 134 on the carrier 48. When
the plunger 132 extends outwardly on either side of the
projection 134, the circuit is opened and disconnected
to prevent the engine from being started in such posi-
tion. Hence, the switch 128 is closed only when the
transmission is neutral and the plunger 132 is pushed In
by the carrier pI‘OjeCtIOI’l 134.

From the above, it will be seen that by the use of the
external shift lever 32 and the internal shift lever 72,
the transmission remains closed and the cover 28 pro-
tects the shift mechanism from dirt and the like. With
the removable shift lever 32, the transmission can be
easily shipped and stored and the mower manufacturer
can design his own lever to meet his particular require-
ments. The transverse slot and pm arrangement for the
shifter fork motion also minimizes the chance of dirt
entering through the top of the upper housing half 24
and into the interior of the housing.

Referring now more particularly to the drive train of
the transmission, the transmission includes an input
shaft 136 (FIG. 3) extending through the bottom half
26 of the housing to a bevel gear 138 (FIGS. 3 and 8).
This meshes with a central driven bevel gear 140 on an
intermediate shaft 142 which is rotatably mounted in
bearings 144. The bevel gear 140 is affixed to the shaft
142 by a key 146 which also affixes a reverse sprocket
148 to the intermediate shaft. Three forward speed
gears 150-154 are also affixed to the shaft 142 through
a key 156. ' _

Output shaft means includes an output 158 rotatably
mounted in the housing 22 by bearings 160. An output
gear or sprocket 162 is keyed to an external end of the
shaft 158 (FIGS. 1 and 8). The output shaft means also
includes a cylindrical sleeve 166 located in the shaft
158 and affixed thereto by a key 168 (FIG. 9). The
sleeve also has two diametrically-opposite, longitudi-
nally-extending grooves or channels 170 therein. A
driven first forward speed gear 172 and a driven second
forward speed gear 174 are rotatably mounted on the

output shaft means and specifically on the sleeve 166

and mesh with the gears 150 and 152, respectively. A
driven third forward speed gear 176 is located on the
output shaft means and specifically directly on the

- output shaft 158 beyond an end of the sleeve 166. A

reverse gear or sprocket 178 is also rotatably mounted
on the output shaft means, and specifically directly on
the shaft 158 near the opposite end, and is connected
to the reverse drive sprocket 148 through a suitable
cham 180.

~ The first and second forward sPeed gears 172 and
- 174 have substantially identical hub designs. As shown
in FIGS. 8, 9, and 11, the first forward speed gear 172
has a solid hub 182 extending through a substantial
portion of its thickness. Adjacent the hub 182, the gear
has six arcuate recesses or notches 184 formed by six
engagable means or dogs 186. The forward speed gears
172 and 174 also have inner, annular beveled or coni-
cal surfaces 188 between the arcuate recesses and the
solid hubs. An annular spacer 190 located between the
gears 172 and 174 also has an annular beveled inner

10
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surface 192 facmg the beveled surface of the second
gear 174.

Mechanism for individually engaging the first two
forward speed gears 172 and 174 will now be discussed.
Accordingly, two key carriers 194 and 196 are located

in the channels 170 of the sleeve 166 on opposite sides
of the output shaft 158. Each of the carriers 194 and
196 has a longltudmally-extendlng bottom channel or
recess 200 with rectangular openings 202 extending
outwardly from the recess to an outer arcuate surface
204. This surface, in effect, forms a continuation of the
cylindrical surface of the sleeve 166 when the carriers

~ are in the channels 170. Two projections or keys 206
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and 208 extend outwardly through the rectangular
openings 202 and are spaced apart predetermined dis-
tances by the openings. The spacing of the keys 206
and 208 is designed so that only one can engage one of
the forward speed gears 172 and 174 at any one time as
the carriers 194 and 196 move longitudinally. By em-
ploying two of the carriers and keys on the shaft, one
pair of keys engages each gear simultaneously to dis-
tribute stress and wear. However, it is not essential that
two be employed in order for the transmlssmn to be
functional.

Each of the keys 206 and 208 has beveled corner
surfaces 210 and 212 facing in opposite directions so as
to be urged downwardly when engaging the conical or
beveled surfaces 188 of the gears 172 and 174 and
when engaging the beveled surface 192 of the spacer
190. Each of the keys 206 and 208 also has lower out-
wardly-extending flanges 214, the extremities of which
exceed the corresponding dimension across the rectan-
gular openings 202 to constitute stop means which limit
outward movement of the keys relative to the carrier.

As shown in FIGS. 9 and 11, each of the keys also has
a bottom recess 216 which receives an upper end of a
coil Sprmg 218. The lower end of each of the sprmgs
218 is received over a seating hub 220 of a spring re-
taining member 222, The retaining member 222 ex-
tends the length of the elongate recess 200, having an
end flange 222 which fits into a contoured portion of
the carrier 194 and also having an end flange 224
which abuts the end of the recess 200 in the carrier (see
FIG. 9). The springs 218 normally urge the keys 206
and 208 toward their outer positions with the upper,
beveled corners 210 and 212 extending above the arcu-
ate surface 204 of each of the carriers 194 and 196.

- When the carriers move longitudinally relative to the
- sleeve 166, the cooperation of the beveled corners of
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the keys and the surfaces 188 of the gears and the
surface 192 of the spacer 190 easily moves the keys
downwardly flush with the surfaee 204. It is not essen-
tial, however.

In order to engage the third forward speed gear 176,
this gear has arcuate recesses 226 (FIG. 12) formed
therein and separated by dogs 228. When the carriers
194 and 196 are moved sufficiently far to the right,
their ends enter the arcuate recesses 226 and engage
the dogs 228 to drive the shaft through the third for-
ward speed gear 176. This eliminates the need for a
third set of the keys to accomplish this engagement and
correspondingly reduces the cost of the carriers 194
and 196. Of course, during this engagement, both of
the keys 206 and 208 are out of engagement with the
forward speed gears 172 and 174.

Referring particularly to FIG. 10, the key carriers
194 and 196 extend through generally rectangular

- openings 230 in a retaining rmg 232 which is held
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against an end of the sleeve 166 by a snap rning 234
positioned in a circular groove 236 in the output shaft
158. The snap ring and the retaining ring 232 thereby
prevent the sleeve 166 from moving longitudinally

toward the left on the shaft 158. Movement toward the

right is limited by the third forward speed gear 176
which is backed up by the sleeve bearing 160.

In order to shift the carriers 194 and 196, each is
provided with end notches 238, as best shown in FIG.
16, forming an end tongue 240. The clutch collar 116
has notches 242 with a central cylindrical recess 242
communicating therewith to receive the end tongue
240. The notches 242 and the cylindrical recess 244
are shaped as shown primarily for manufacturing ease.
Various other shapes of tongues and recesses for the
collar 116 could be employed to achieve the desired
purpose. The clutch collar 116 also has an annular
grove 246 therein which received the arcuate edge 114
of the shifter fork 112. A longitudinally extending cy-
lindrical center bore 248 in the collar receives the
output shaft 158 with a longitudinal groove 250 receiv-
ing a key 252 (FIG.9) to mount the clutch collar 116
on the output shaft 158 along with the sleeve 116.

The clutch collar in this instance also is equipped
with two diametrically-opposite projecting dogs 254
which extend toward the reverse sprocket 178. As
shown in FIG. 13, the reverse sprocket has dogs 256
extending toward the clutch collar 116. When the
clutch collar is moved a sufficient distance toward the

reverse sprocket 178, the dogs 254 engage the dogs 30

256 to drive the output shaft 158 from the reverse
sprocket 178, at which time the forward speed gears
are disengaged. This arrangement eliminates the need
for a second pair of carriers or other additional keys, to
further reduce manufacturing costs of the transmission.
The reverse sprocket 178 is held against longitudinal
movement on the output shaft 158 by a retaining ring
258 located in a groove on the shaft and also by the

bearing 160.
The overall operation of the engagement of the for-

ward and reverse gears and sprocket with the output
shaft 158 will now be discussed. When the shifter fork
112 and the clutch collar 116 are in neutral, the clutch
collar dogs 254 are spaced from the reverse sprocket
dogs 256 as shown in FIGS. 8 and 9. The keys 206 are
also held out of engagement with the first forward
speed gear 172 by the retaining ring 232 and the keys
208 are held out of engagement with the second for-
ward speed gear 192 by the spacer 190 and a portion of
the solid hub 182 of the first gear 172. The ends of the
carriers 194 and 196 are also spaced from the dogs 228
of the third forward speed gear 176. Hence, there 1s no
mechanical connection between any of the toothed
members, including the three forward speed gears
172-176 and the reverse sprocket 178 and the output
shaft 158. |

If the clutch collar 116 is now moved to the first
forward speed position by the shifter fork 112, the
carriers 194 and 196 are moved sufficiently to the right
to enable the first pair of the keys 206 to enter the
arcuate recesses 184 and engage the projections 186 of
the first forward speed gear 172, the second set of the
keys 208 still being held down and out of engagement
with the second forward speed gear 174 by the spacer
190, as shown in FIG. 15. It will be readily understood
that further movement to the right of the carriers 194
and 196 will enable the keys 208 to enter the arcuate
recesses and engage the dogs of the second forward
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speed gear 174 and at the same time the first keys 206
are forced downwardly and out of engagement with the
gear projections by the beveled annular surface 188 of
the first forward speed gear. Likewise, further move-

ment to the right of the carriers 194 and 196 will cause

the end of the carriers to engage the dogs 228 of the
third forward speed gear 176. At the same time, the

keys 208 will be cammed downwardly by the beveled
surfaces of the second forward speed gear 174 and the
first keys 206 will remain held downwardly by the solid
hub 182 of the first forward speed gear 172.

When the clutch collar 116 is moved far enough to
the left, the clutch dogs 254 engage the reverse
sprocket dogs 256 of the reverse sprocket 178, as
shown in FIG. 16, to place the output shaft 158 in
reverse. At the same time, the first keys 206 are sepa-
rated completely from the first forward speed gear 172
and the seond keys 208 are now held downwardly by
the solid hub 182 of the first forward speed gear 172.

Various modifications of the above-described em-
bodiment of the invention will be apparent to those
skilled in the art and it is to be understood that such
modifications can be made without departing from the
scope of the invention, if they are within the spirit and
the tenor of the accompanying claims.

We claim:

1. A transmission comprising a housing, a cover on
said housing, movable shift means pivotally mounted
on said housing within said cover, a pawl carrier mov-
able in a path and having a plurality of positions corre-

sponding in number to the number of in-gear and neu-

tral positions of the transmission, pawl means movably
mounted relative to said carrier and engagable by said
shift means for movement relative to said carrier, stop
means for limiting continuous movement of said pawl
carrier in one direction, a shift lever removably con-
nected with said movable shift means and located out-
side said cover for moving said movable shift means,
said pawl carrier, and said pawl means, a plurality of
toothed members within said housing, and means re-
sponstve to the position of said carrier for individually
connecting said toothed members with input and out-
put shafts of said transmission.

2. A transmission according to claim 1 characterized
by said shift lever being connected with said movable
shift means through an opening in said cover.

3. A transmission according to claim 2 characterized
by said movable shift means including a noncircular
projection extending through said cover, and said shift
lever having a noncircular opening cooperating with
said projection. |

4. A transmisston according to claim 3 characterized
by said shift lever being connected to said movable shift
means by a threaded fastener.

5. A transmission according to claim 1 characterized
by said pawl carrter having a slot therein positioned
transversely to the path of the carrier, and said respon-
sive means comprising projecting means extending into
said slot. |

6. A transmission according to claim § characterized
by said housing having a slot therein positioned trans-
versely to the path of said carrier and said projecting
means also extending through said housing slot.

7..A transmission according to claim 1 wherein said
responsive means comprises a key carrier, a plurality of
keys carried by said key carrier, a collar for moving
satid key carrnier to selectively engage said keys with
some of said toothed members, said collar also having



4,028,960

9

means for engaging an additional one of said toothed
members.

8. A transmission according to claim 7 characterized
by another one of said toothed members having means
positioned to be engaged by an end of said key carrier
for connecting said another toothed member with the
~ input and output shafts of said transmission.

9. A transmission comprising a housing, movable
shift means, a pawl carrier movable in a path and hav-
Ing a plurality of positions corresponding in number to
the number of in-gear and neutral positions of the
transmission, pawl means movably mounted relative to
said carrier and engagable by said shift means for
movement relative to said carrier, a shifter fork within
said housing, said fork having projecting means extend-

ing through said housing and engagable in a slot in said |

carrier which is located transversely to the direction of
movement of said carrier, a shaft within said housing, a
plurality of toothed members rotatably carried on said
shaft, and means engagable by said shifter fork for
individually connecting said toothed members and said
shaft.

10. A transmission according to claim 9 character-
1zed by said housing havng a slot extending substan-
tially perpendicularly to the path of said pawl carrier
through which said projecting means extends.

11, A transmission according to claim 9 character-
1zed by a cover on said housing, a shift lever located
outside said cover, and means for removably connect-
ing said shift lever to said movable shift means for
moving same.

12. A transmission according to claim 11 character-
1zed by said shift lever being connected with said mov-
able shift means through an opening in said cover.

13. A transmission according to claim 12 character-
ized by said movable shift means including a noncircu-
lar projection extending through said cover, and said

shift lever having a noncircular opening cooperating
with said projection.

14. A transmission accordlng to claim 13 character-
ized by said shift lever being connected to said movable
shift means by a threaded fastener.

15. A transmission accordlng to claim 9 wherem said
last-named means comprises a key carrier, a plurality
of keys carried by said key carrier, a collar for moving
said key carrier to selectively engage said keys with
some of said toothed members, said collar also having
means for engaging an additional one of said toothed
members. |

16. A transmission according to claim 15 character-
1zed by another one of said toothed members having
means positioned to be engaged by an end of said key
carrier for connecting said another toothed member
with the input and output shafts of said transmission.

17. A transmission comprising a housing, shaft means
rotatably mounted in said housing and having lon-
- gitudinally-extending guide means, a plurality of
toothed members rotatably supported on said shaft
' -means, each of said members having engagable means,
a key carrier, a plurality of spaced keys carried by said
carrier, each of said keys being engagable with the
engageable means of one of said toothed members to
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cause that member to rotate with said shaft means
when so engaged, means for moving said keys and said

- key carrier along said guide means, said moving means
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comprising a clutch mounted for movement longitudi-
nally of said shaft, an additional toothed member rotat-

ably supported on said shaft means on the side of said
collar opposite said plurality of toothed members, said
additional toothed member having engageable means,
and said collar having engageable means engageable
with said additional toothed member engageable means
when moved toward said additional toothed member
and away from said plurality of toothed members.

18. A transmission according to claim 17 character-
ized by said engageable means of said clutch collar
comprising a plurality of dogs projecting towards said
additional toothed member.

19. A transmission according to claim 18 character-
ized by said engageable means of said additional
toothed member comprising recess means on the side
of said additional toothed member facing said collar.

20. A transmission according to claim 17 character-
1zed by another toothed member-having engageable
means facing toward said collar and engageable by an
end of said key carrier. .

21. A transmission according to claim 17 character-

1zed by said moving means further comprising an annu-
lar groove in said collar, and a shifter fork having an
edge portion extending into said groove.
22. A transmission according to claim 21 character-
1zed by said housing having a slot therein and said
shifter fork having projecting means extending through
said slot.

23. A transmission according to claim 22 character-

‘1zed further by a pawl carrier located outside said hous-

ing and having means engageable with said projecting
means, and means for moving said pawl carrier along a
path transverse to the path of said housing slot.

24, A transmission according to claim 23 character-
ized by said means engageable with said projecting
means comprising a slot in said pawl carrier with which
said projecting means extends, said pawl carrier slot
being positioned transversely to said housing slot.

25. A transmission according to claim 17 character-
ized by said moving means comprises a shifter fork in
said housing and having means extending outside said
housing, a cover for said housing, movable shift means
under said cover for moving said extending means, and
a shift lever outside said cover and removably con-
nected with said shift means.

26. A transmission according to claim 25 character-
1zed by said shift lever being connected with said mov-
able shift means through an opening in said cover.

27. A transmission according to claim 26 character-
1zed by said movable shift means including a noncircu-
lar projection extending through said cover, and said
shift lever having a noncircular opening cooperating
with said projection.

28. A transmission according to claim 27 character-
1zed by said shift lever being connected to said movable

shift means by a threaded fastener.
¥ ¥ .* x Xk
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It Is certified that error appears in the above-identified patent and that said Letters Patent
are hereby corrected as shown below:

Column 1, line 23, for "removable" substitute
-=-removably--,

line 29, for "th" substitute --the~-~,
Column 2, line 20, after "the" insert --line--.

Column 3, line 58, after "24" insert --by--.
line 60, for "112" substitute =--122--.
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; line 42, for "in" substitute --on--.
Column 7, line 18, for "grove" substitute --groove--,

and for "received" substitute --~receives--.
line 23, for "116" substitute --166--.
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